Tyrosine kinase inhibitors suppress agonist-induced contraction in smooth muscle.
Because tyrosine kinases participate in diverse signalling pathways, we suspected that these enzymes might also participate in regulation of signal transduction in smooth muscle. Therefore, we studied the effects of geldanomycin, tyrphostin, and genistein, three structurally unrelated tyrosine kinase inhibitors, on receptor-mediated and depolarization-mediated contraction in three different types of smooth muscle. Contraction elicited by stimulation of muscarinic receptors with carbachol, or by stimulation of alpha-adrenergic receptors with norepinephrine or phenylephrine were markedly (> 80%) and reversibly inhibited by tyrosine-kinase inhibitors. In contrast, only slight inhibition (20%) occurred in contractions elicited by K(+)-induced depolorization. Moreover, tyrphostin did not inhibit direct Ca(2+)-mediated activation of the contractile apparatus in preparations permeabilized with beta-escin. These results suggest the novel hypothesis that tyrosine kinases participate in regulation of signal transduction that is associated with receptor-mediated contraction of smooth muscle.